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Intestinal perforation due to typhoid fever in Karamoja (Uganda)
INTRODUCTION: This is a retrospective analysis of patients operated for typhoid perforation, aiming to analyze epidemi-
ology, clinical-diagnostic and therapeutic aspects, mortality and prognosis. 
METHODS: 47 patients were operated at Matany Hospital from 2010 to 2016. We examined clinical files to collect
data. Microbiological and isthological examinations were unavailable, so etiology was deducted operatively.
RESULTS: Median age: 17.85 years, 61.7% of patients were male, 74.47% perforated within two weeks from the onset
of symptoms. Every radiological investigation (X-Rays and Ultrasound Scans) resulted positive. 40 patients underwent
primary repair, 4 underwent resection. 72.34% experienced postoperative complications, SSI (Surgical Site Infection)
occurred in 40.42%. Mortality rate reached 5.56% in patients without organ failure (vs 31.03%) and 11.76% (vs
20.51%) in patients operated within 24 hours from perforation. An MPI (Mannheim Peritonitis Index) score >30 was
related with a mortality rate of 36% (vs 3.45%).
CONCLUSIONS: Peak of incidence occurs at the end of rainy season. Majority of patients are young men. Main symp-
toms are fever and signs of intestinal obstruction, with a shorter period before perforation. Primary repair is the tech-
nique of choice for single perforations, resection for multiple ones, right colectomy in case of cecal involvement, ileosto-
my for important peritoneal contamination. SSI are the most frequent complications, enteric fistulas the most severe ones.
Mortality rate is around 21.28%. Important prognostic factors are time between perforation and operation and the pres-
ence of organ failure. An MPI score >30 is related with a poorer prognosis.
KEY WORDS: Prognostic factors, Surgical treatment, Typhoid perforation, Uganda
Nowadays, the heaviest disease burden belongs to
Developing Countries, where sanitation and health con-
ditions remain poor.
Reliable data from which to assess the real impact of
this disease in these areas are difficult to find, since in
many hospitals microbiological exams are still unavail-
able and up to 90% of patients with typhoid fever are
treated as outpatients.
Nevertheless, it is likely that every year about 20-30 mil-
lion cases of typhoid fever occur in the world, with a
number of deaths between 200.000-500.000 per year2;
perforation rates (the most severe complication) reported
in Literature vary between 0.8% and 18% of cases3-5 .
Typically, perforation (usually ileal) occurs during the
Introduction
Typhoid fever is a sistemic infection caused by Gram
negative bacillus, facultative anaerobic, Salmonella enter-
ica spp. enterica serotype typhi, belonging to
Enterobacteriaceae family and specifically human 1.
second-third week of illness (although recent works
showed a trend of earlier perforation), with an increase
in morbidity and mortality 6.
Attempts of determining the epidemiology of the disease
in Africa have been even more difficult 7: Crump et al.
2 concluded that available data were so poor that only
a mere incidence rate was achievable (100-1.000 cases
over 100.000 people, in a population of about 820 mil-
lions)8.
Global Burden of Disease Study of 2010 estimated sim-
ilar percentages 9, as well as Buckle et al. 10 (724 cases
over 100.000 inhabitants).
For what concerns antibiotic resistance, the first microor-
ganisms resistant to chloroamphenicol became a major con-
cern during 1970s, followed during 1980s by MDR (Multi-
Drug Resistant) microorganisms resistant to chloroampheni-
col, ampicilline and trimethoprim/sulfametoxazole and in the
1990s by microorganisms resistant to cephalosporines and
quinolones 11. 
The threat of multiresistant bugs, in a low-resource
region with unavailable epidemiological and laboratory
surveys points out the need of an international collabo-
ration (as some programs already sponsored by WHO)
and standardized diagnostic techniques in order to iden-
tify and analyze these pathogens 7.
Patients and Methods
47 patients were operated for typhoid perforation at the
Surgical Department of St. Kizito Hospital (Matany),
from January 2010 to April 2016. 
29 patients (61.7%) were male and 18 (38.3%) female.
Median age was 17.85 years (range 2-60): 18.24 years
for male (range 3-60) and 17.28 years for female (range
2-54). 46.8% of patients was aged between 11 and 20
years old.
We examined the files of these patients to collect per-
sonal data, clinical aspects, radiological results, therapy
and operative findings. 
Many of the required data were difficult to find on the
clinical files: particularly the details on the exact onset
of symptoms, the preoperative duration of peritonitis,
blood examinations (usually only hemoglobin level was
tested before the operation) and death circumstances. 
Microbiological and histhological data were unavailable.
The evaluation of organ failures was merely clincal, not
instrumental.
Similarly to other studies 12, typhoid etiology was there-
fore suspected at the operation for the presence of typ-
ical ulcers on the antemesenteric side of the terminal
ileum, in patients without any other possible cause of
intestinal perforation.
All data have been processed using LibreOffice 4.4®.
Due to the few patients enrolled in this study, we did-
n’t aim to achieve statistically significant results (which
would require a broader analysis); therefore, data pre-
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sented are rough percentages and even p-value would
have been inappropriated.
Results
We noticed a seasonal trend of typhoid fever (whose
most severe complication is intestinal perforation), relat-
ed to the rainy season (in Karamoja the major one lasts
from April to May and the minor one from October to
November approximately). 
Particularly, the observed peaks occurred at the end of
rainy seasons (June and November, Fig. 1), despite
weather conditions have recently become more irregular.
The majority of patients (Fig. 2) presented with abdom-
inal pain and distension, fever (in the former period or
at admission), ileus and vomit.
In many cases the presence or absence of abdominal
guarding was not reported on the file as well as the pres-
ence of hepato/splenomegaly, often due to the short time
forced by the emergency operation. 
We underline the rare finding of relative bradycardia,
diarrhea, digestive bleeding and confusion: we will dis-
cuss this result in the following chapter.
Despite the poor quality of anamnestic collection, con-
trarily to what we expected, perforation of the majority
of patients occurred after about a week from the onset
of symptoms (24 patients, which is to say 51.06%).
74.47% of patients (35 cases) perforated within two
weeks from the onset of the first symptoms. 
The average duration of the disease before perforation
was 6.97 days (range 2-35).
In 9 cases it was not possible to date the onset of symp-
toms, since it was not specified on the file.
We could rely on scanty data from laboratory investiga-
tions, not only from a microbiological point of view, but
also from first level diagnostic exams (e.g. complete blood
count, renal and liver function, HIV test), probably seen
as useless in an african district setting, where diagnosis
are clinical and patients pay for each investigation per-
formed.
The only exam which was routinely performed was pre-
operative hemoglobin count (35 patients, 74.47%) and
sometimes the blood smear for malaria in febrile patients. 
Hemoglobin count revealed anemia in 15 patients
(42.86%) of the 35 tested, with an hemoglobin value
lower than 10 g/dl (range 5,9-16,8, median 10.40), but
none was transfused before the operation.
Due to the lack of blood available for transfusions and
the high infective risk of these procedures, the majority
of african guidelines recommend to transfuse patients
only for very low hemoglobin levels or hemodynamic
instability.
Moreover, even when blood is needed urgently for trans-
fusions, it is usually unavailable.
White blood cell count (range 3.300-11.000, median
6070) was requested preoperatively in 9 patients only
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(19.15%), and its values ranged between 4.000 and
10.000/mm3 in 5 of them (55.56%), were lower than
4.000/mm3 in 3 (33.34%) and higher than 10.000/mm3
in 1 (11.12%).
Widal Test was carried out in 5 patients and its result
was negative in 4 of them (one of these became posi-
tive later on) and positive in one case, confirming the
unreliability of this test.
An important role for the management of the patients
was undertaken by radiological investigations: ultrasound
scan (US) and direct abdominal X-rays (XR), as com-
puted tomography scan was obviously unavailable.
Specifically, 6 patients (12.77%) were studied with US,
17 (36.17%) with XR, 17 (36.17%) with both tech-
niques and 7 (14.89%) were not evaluated with radio-
logical investigations.
Every radiological exam performed was positive for
pathological issues (pneumoperitoneum or free abdomi-
nal fluid).
Medical therapy set up was appropriated in every patient:
both for what concerns fluid resuscitation and for what con-
cerns preoperative and postoperative antibiotic coverage (basi-
cally: chloroamphenicol, ampicilline/gentamicin /metronida-
zole, ceftriaxone/metronidazole, ciprofloxacin/metronidazole).
Naso-gastric tube and urinary cathether was placed in every
patient before the operation. 
Evaluating the kind of surgical procedure performed at
first operation, every patient underwent median laparo-
tomy. 
Amazingly, no patient underwent an ileostomy at the
first operation.
The only patient who underwent right colectomy final-
ly died after a second operation performed for a new
perforation.
Laparostomies were not performed in our hospital.
The most frequent techniques used were therefore pri-
mary repair of the perforation and ileal resection with
anastomosis, both of them always associated with peri-
toneal washing and drainage.
Fig. 3 shows the effects of both these surgical techniques.
The majority of patients 40 underwent primary repair,
versus 4 patients who underwent resection.
Mortality was higher in this second group (2 deaths),
probably due to a worse gravity of the disease too.
However, we noticed an high occurance of re-perfora-
tions 5 and re-operations 14 in the first group.
34 patients (72.34%) experienced postoperative compli-
cations, with a mortality rate of 29.41%.
Fig. 4 shows the main complications encountered and
their outcomes.
8 patients suffered a re-perforation (17.02%) and 20
patients a second operation (42.55%), both for recon-
structive surgery of the abdominal wall and for postop-
erative peritonitis, but the most frequent complication
was surgical site infection (19 patients, 40.42%), due to
important wound contamination at the operation.
Mortality rate was 80% (8 deaths) in the 10 cases com-
plicated by septic shock after the surgical operation,
37.5% (3 deaths) in patients with a reperforation and
30% (6 deaths) in patients who underwent a second sur-
gical operation.
The average hospital stay was 28.57 days (range 1-73).
Total mortality rate was 21.28% (10 patients over 47).
We finally reviewed the possible prognostic factors of
this disease, starting from a peculiar aspect of typhoid
Fig. 1: Monthly distribution of cases.
Fig. 2: Clinical signs.
Fig. 3: Type of first operation and its effects.
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perforations: the impact of the number of perforations
on the outcome of our patients.
As we can see in figure 5, the number of patients
decreases with the increase in number of perforations,
but mortality, the occurrance of re-perforations and the
percentage of re-operations increase with the increase
in number of perforations.
In detail, mortality rate reached 20.59% for single per-
forations and 25% for multiple ones.
We notice that one patient, operated for peritonitis,
wasn’t perforated at first laparotomy, but perforation
occurred in a second time. In the multiple and distant'
perforations group we included 4 patients, respectively
with 4, 23 (ulcers), 8 and 3 perforations.
The median age observed was 19.4 years (range 2-60)
in the single perforation group, 13.42 years when per-
forations were double or multiple (range 3-25).
Our evaluation continued studying the single impact
on mortality of classical prognostic factors of peritoni-
tis, expressed by Mannheim Peritonitis Index (MPI)
score system 13-22 (except from the presence of cancer,
since none of our patients was affected by this pathol-
ogy), in order to compare their reliability even for peri-
tonitis secondary to typhoid perforation. 
Concerning the gender, in our study male were more
affected than female (29 versus 18). Mortality rate was
slightly higher in female with 4 deaths (22.23%) ver-
sus 6 deaths in male (20.69%).
The median age of survivors was 16.51 years, versus
22.9 years of deceased patients. The total median age
(17.85 years) was closer to the age of survivors.
If we consider mortality rate in every age group, we
can observe how this percentage considerably increases
over 20 years of age.
For this reason, for the young median age of our
patients and for the low number of patients older than
50 years old in our study, we decided to compare mor-
tality rate in patients older than 20 years old and in
younger than 20 years old: 35.29% in the first group
(6 deaths over 17 patients) versus 13.34% in the sec-
ond one (4 deaths over 30 patients).
The classical age cut-off of 50 years, although not sig-
nificant for the low number of patients of this age (2
over 47), was nevertheless characterized by poor out-
come: 50% of mortality versus 20% in patients younger
than 50 years old.
In patients without signs of organ failure the risk of
death was very low: only one patient over 18 died
(5.56%), while mortality rate in patients with at least
one organ failure at the admission reached 31.03% (9
deaths over 29).
Patients operated within 24 hours from the onset of
abdominal signs were at lower risk of death (2 over 17
infectious episodes: 11.76%), while after this period
mortality rate reached 20.51% (8 deaths over 39
episodes). 
Since every case reached the hospital with diffuse peri-
tonitis, it was not possible to understand the impact
of the extension of peritonitis on mortality.
The presence of fecal contamination of the peritoneal
cavity worsened the outcome (9 deaths over 46
Fig. 4: Postoperative complications and their mortality %.
Fig. 5: Number of perforations and outcome.
Fig. 6: Number of patients for each MPI score.
episodes, with a mortality rate of 19.56%). In case of
purulent peritonitis, instead, only one patient died
(11.12%).
At last, the prognostic factors described above have been
summarized using Mannheim Peritonitis Index.
MPI score was calculated for each peritonitic episode:
results are shown in Fig. 6.
The high number of cases with a score of 16 is great-
ly influenced by the presence of female patients, who
mainly regrouped in this value.
In fact, for female patients, MPI score increases by 5
points.
The average MPI score of deceased patients was 34.1
(range 29-39), versus 28.36 (range 14-38) of survivors.
An MPI score higher than 30 was related with a much
higher mortality rate: 36% versus 3.45% for scores low-
er than 30.
Discussion
SEASONALITY
Our data confirm those observed by other Authors23-25
concerning the relationship between the highest incidence
of typhoid perforations and the end of the rainy season;
particularly, in his study, Eggleston showed that more than
half of the patients were admitted during this period.
Indeed, oro-fecal transmission of this disease in coun-
tries with inadequate sewerage can be increased by an
inappropriate water disposal.
SEX
According to other studies3,12, 23-42, typhoid perforation
occur more frequently in male than in female popula-
tion, with a ratio of 1.62. 
The reason of this is not clear, although men might
be at higher risk of exposure since they usually eat
street food.
AGE
Our results match those of Chalya et al.26, where the
median age of patients studied was 18.5 years, with a
peak between 11 and 20 years (47.1% of cases).
Caronna et al.12 too showed a median age of 17.7 years,
with 54.9% of patients younger than 15 years.
Other studies 6,24,26,27,29,32,35,43-47 showed similar results.
Asian Authors 3,23,25,39-42 describe a higher median age (20-
40 years), but this can reflect so different realities.
As underlined above, young men are usually at higher risk
of eating unhealthy food outside and using public toilets.
The high incidence of this disease in youth surelly plays
a negative impact on the economies of these Countries. 
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SIGNS AND SYMPTOMS
Symptoms of intestinal obstruction and fever, as observed
in many other studies 3,6,12,23,26-29,35,42,46, were the classi-
cal clinical presentation of the majority of our patients.
Sumer et al.3 underlines how none of his patients showed
relative bradycardia, digestive bleeding or hepatosple-
nomegaly.
These symptoms rarely appeared even in the study of
Agu et al. 6 (0, 8 and 26% respectively), who also reports
the presence of diarrhea in 28% of cases only (29% in
Ugochukwu’s study24).
Particularly, the so well-known relative bradycardia, seems
to be a more common sign in early stages of uncom-
plicated typhoid fever48-51: with the onset of peritonitis,
other microorganisms take part to the infective process,
altering clinical presentation.
The late presentation of our patients with perforation
might have contributed to the uncommon finding of
this sign in our data6.
The above studies didn’t focus on the presence of con-
fusion, with the exception of Ugochukwu et al.24, who
reports a prevalence of 17.4% (similarly to our results).
ONSET OF SYMPTOMS
Chalya et al. 26 observed the onset of symptoms less than
14 days before the perforation in 80.8% of its patients,
with a very similar percentage to ours.
In Ugochukwu’s study24, almost one third of patients
perforated within two weeks from the onset of first
symptoms.
Similar results have been reported by others 31,36,43,44,52,54.
Typhoid perforation usually occurs during the second
and third week of disease, due to the necrotic process
of Peyer’s patches 4,23,25,55, but in the Developing
Countries cases have been reported of early perforations
within the first week of disease53. 
The reason of this feature is still unclear, but it might
be secondary to a low immunity (e.g. in cases of ane-
mia or malnutrition), an increased virulence of the
microorganism, an hypersensitivity of Peyer’s patches.
Indeed, many factors can contribute to the process lead-
ing to the tissutal damage, involving both bacterial and
host inflammatory response 24,30,55.
LABORATORY INVESTIGATIONS
All the studies on this topic were heavily supported by
laboratory investigations: particularly, routine blood exam-
inations, microbiological analysis (from blood, urine and
stools), serological tests (often including HIV test and even-
tually CD4 count) and sometimes hystological exams too.
The majority of these investigations was unavailable for
our patients: both for real lack of devices and for a mere
clinical approach to the patient, typical of Surgery in an
african district hospital.
The total lack of HIV test was really disappointing, since
it should have been performed almost routinely in a sur-
gical ward of an high prevalence region.
Studying the prognosis of typhoid perforation in HIV
patients would have been really interesting.
Similarly to what we described, Caronna 12 reported that
44.2% of the patients presented anemia and 50% showed
a normal leukocyte count.
The average leukocyte count was normal in Eggleston’s
study23 too (8200/mm3).
Therefore, this exam was not a reliable tool for the eval-
uation of these patients.
In our study, Widal test was performed in only 5 patients
and it was unrelevant for their subsequent management,
providing only further doubts in the following diagnos-
tic and therapeutic path of these patients.
Huckstep points out how this test can result negative in
patients with typhoid fever, blood can be sterilized with-
in few hours from antibiotic administration and stool
cultures can result negative up to the third week of dis-
ease.
Widal test can also result negative at the beginning of
typhoid fever: Kim et al.25 described many patients with
low titres but positive blood or stools cultures.
In Verma’s study42 the test was positive in 36.6% of
patients only.
RADIOLOGICAL INVESTIGATIONS
Conversely, a crucial role was played in the management
of our patients by radiological investigations (abdominal
ultrasound scans and direct abdominal X-rays): 85.11%
of cases underwent these studies and US and XR exam
found out pathological issues in all of them.
This aspect confirms Chalya’s data 26, whose patients
underwent abdominal X-Rays in 95.2% of cases (which
resulted positive in 74.7% of patients) and abdominal
US in 53.8% of cases (positive 85.7%). 
Totally, radiological investigations correctly diagnosed 80-
90% of his cases, with a superiority of US over XR.
Other Authors reported similar results 24,42,56-58.
MEDICAL THERAPY
Our preoperative medical treatment was the same of the
above studies.
However, as in the mentioned works, it wasn’t possible
to trace the therapies administered prior to the admis-
sion in our center.
In those studies, an adequate and early resuscitation, cor-
rection of hydroelectrolitic imbalances, endovenous
administration of appropriated broad-spectrum antibi-
otics and blood transfusions when indicated before the
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operation proved to be essential prognostic factors
3,24,32,36-38,53,55,59,60. For what concerns antibiotics, chlo-
ramphenicol associated with metronidazole used to be
the antibiotic of choice 27,35 and is still used in many
hospitals 28. 
With the increasing resistance of microorganisms to chlo-
ramphenicol, cephalosporines (e.g. ceftriaxone) and
quinolones (e.g. ciprofloxacine) became the antibiotics of
choice associated with metronidazole for anaerobial cov-
erage and with gentamicin for gram-negative bacteria 26. 
Carbapenems too (e.g. meropenem) showed activity
against this bacterium, but these drugs are not available
in these low-resources settings, due to their high costs.
SURGICAL TECHNIQUE OF THE FIRST OPERATION
If early surgical therapy is with no doubt the best ther-
apeutic option, the technique of choice is however still
controversial 3,53. 
Many surgical techniques have been used, from simple
peritoneal drainage under local anaesthesia in moribound
patients 27, to the excission of the edges of the perfora-
tion with transverse double layer primary repair, to intesti-
nal resection and anastomosis especially for multiple per-
forations, to right colectomy in cases of cecal involvement.
The role of laparostomy in the management of this dis-
ease was studied by Caronna 12 only and should be bet-
ter assessed in the future.
Laparoscopic approaches have been recently described
61,62, but they cannot obviously be performed in these
settings.
Briefly 6,25,26,32,36,59,63,64, primary repair should be con-
sidered the technique of first choice for single perfora-
tions, resection with anastomosis for multiple ones (espe-
cially when close to each other), right emicolectomy for
cecal involvement.
Ileostomy should be reserved for patients with severe and
prolonged peritoneal contamination 4,26,28,29,31,34,65. 
We take the opportunity to remember that, in African
rural areas, ileostomy bags are difficult to find (both bea-
cause they are unaffordable for the patients and because
of difficult supplies) 12,26,29. 
In addition to this, ileostomies can induce a constant
dehydration in patients at risk of malnutrition and liv-
ing in a tropical area.
Further more, we remember the need of a second oper-
ation in order to close the ileostomy, operation which
must be performed by a skilled surgeon.
Similarly to what we observed in our study, Chalya 26
performed primary repairs in 78.8% of cases, resections
in 9.6%, right colectomies in 7.7% and exteriorizations
in 1.9%. Other Authors 6,12,24 describe similar results.
Caronna12 observed a mortality of 40% in the resections
group versus 31% in the primary repairs group, with a
not statistically significant difference (50% and 17.5%
respectively in our patients).
Ugochukwu 24 too observed a higher mortality in the
resections group (27.7%) comparing to the primary
repairs group (11.5%). In our study, mortality of patients
in the ileostomies group was 28.6% and it reached 50%
in patients who underwent right colectomy.
POSTOPERATIVE COMPLICATIONS
Eggleston 23 described a higher rate of postoperative com-
plications (81% of his patients versus 72.34% of ours). 
Surgical site infection has been reported in Literature as the
most frequent complication 3,26,27,35,36,43,60,64, due to the high
contamination of laparotomic wound during the operation
and to the low resistance of the patients.
In our study too, this was the most frequent complication
(40.42%, compared to 44% of other studies 6,26).
Enteric fistula (12.77% of our patients, versus 6.5% of
Chalya’s 26 and 6% of Agu’s 6) was the most severe com-
plication 3,23, with a mortality rate of 33.34% in our
study. Indeed, this is the clinical presentation of a sec-
ond perforation (17.02% of our patients, versus 6%
described by Agu 6).
Agu5 observed the occurance of a postoperative septic shock
in 20% of cases, with a mortality rate of 100% (in our
study it occurred in 21.28% of cases, with a mortality rate
of 80%).
Laparotomy dehiscence occurred in 27.66% of our cases
(3.2% 26 - 15% 24) and postoperative intra-abdominal infec-
tions (without perforation) in 10.64% of patients (6.5%26 -
19.7%24).
In our study, patients underwent a re-operation more fre-
quently than what described Chalya 26 (42.55% versus 7.7%). 
AVERAGE HOSPITAL STAY AND GENERAL MORTALITY RATE
Average hospital stay of our patients was the same of
others 23,26 (28 days in both studies).
Despite mortality rate of typhoid perforations in Western
Countries decreased between 0 and 2% 66,67, in the
Developing Countries it still ranges between 9 and 22%
26-28,68 (although it can reach 80% in case of late surgi-
cal treatment 12).
Among tropical countries, however, we must differentiate
mortality observed in African Countries from the lower
mortality of Asian ones (e.g. Nepal 6.8% 69, India 10.5%70).
The following list summarizes the recent improvement
of mortality for typhoid perforation in African Countries.
About 30%: Archampong 36 (1976), Eggleston 23 (1979),
Butler 71 (1985), Van der Werf 59 (1990), Adesunkanmi
31 (1997), Meier 65 (1998), Koume 29 (2004).
About 20%: Ameh 52 (1999), Otegbayo 68 (2002), Saxe
32 (2005), Adeniran 72 (2005), Chalya 26 (2012),
Ugochukwu 24 (2013).
It is remarkable how surgery alone reduced mortality rate
from the former 80-100% to about 30%; the most recent
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improvements in abating mortality are probably secondary
to safer resuscitation techniques, availability of more pow-
erful broad-spectrum antibiotics and better postoperative
care, which greatly developed in the last decade 24.
The average mortality rate of our patients was 21.28%,
in line with the most recent studies performed in Africa.
MORTALITY AND NUMBER OF PERFORATIONS
62% of perforations observed by Agu 5 were single, 28%
were double and 10% were multiple.
84.6% of Chalya’s patients 26 showed a single perfora-
tion, while 15.4% showed more than one. 
Similar rates were recorded in our study and by other
Authors 24,25,27,35,52,53.
In his study too (as in others 64,73), the median age of
patients with single perforation was higher than for
patients with multiple perforations (45 versus 14 years);
the reason for this relationship remains unclear.
Chalya 26 relates the number of perforations and mor-
tality with statistical significance (mortality rate 43.8%
in patients with multiple perforations, 19.3% in case of
single perforation), in line with our results. 
The number of perforations can be interpreted as a sign
of severity of the disease.
This issue is nevertheless controversial in Literature, as
many Authors support its prognostic value 26,31,37,59,63,
65,71, while others do not confirm it 4,44,70.
MORTALITY AND SEX
Mortality was slightly higher in our female patients than
in male ones.
This reflects Chalya’s result 26 (mortality rate of 24.1%
in female gender versus 22.7% of mortality in male one),
but differs from other Authors’ results 27,28,31.
The importance of this prognostic factor is therefore still
controversial. 
MORTALITY AND AGE
Likewise other Authors 12,26,65, we noticed a higher mor-
tality in older patients (e.g. Chalya 26: 28.6% over 40
years of age versus 22.6% beneath it), confirming the
reliabilty of this MPI factor.
MORTALITY AND ORGAN FAILURE
We reported a mortality rate of 31.03% in presence of
organ failure, versus 5.56% in its absence.
Many Authors 6,23,36-38 noticed that the average HR and
the average RR were significantly higher at presentation
in patients who subsequently died. 
Some studies 23,26 proved a strong relationship between
shock and mortality (38.9% in shocked patients versus
14.7% in absence of cardiovascular failure).
Tachypnea and tachycardia can be initial clinical man-
ifestations of sepsis, which can evolve in septic shock
(the major cause of death in these patients).
Indeed, mortality is heavily influenced by the lack of
ICU 12,53,60: where these Units are available, mortality
rate is lower than 5% 4,63,66. 
These parameters of the MPI can be therefore consid-
ered important factors affecting the prognosis of
patients with typhoid perforation.
MORTALITY AND TIME FROM OPERATION
Many Authors report that the majority of patients
reaches the hospitals late and in weak general condi-
tions 26,27,56.
In low-resources countries, diagnostic and
transport/referral difficulties often lead to a late pre-
sentation of rural inhabitants at health facilities (and
particularly at district hospitals) 26,27,31,43,55.
Sociocultural factors can delay access to health struc-
tures too (e.g. trust on traditional medicine 12, 24).
Several Authors consider the late admission as a rele-
vant factor of increased mortality 4,25,26,34,43,44,60.
More specifically, early surgical operation was indicat-
ed by many as a major determinant on patients’ out-
come 23,24,27,28,31,32,36-38,46,53,56,63,70.
In Chalya’s study26, for example, mortality rate reached
24.4% when the operation was performed after more
than 24 hours from perforation (while it was 14.3%
in patients operated before 24 hours).
We obtained similar results (20.51% after 24 hours ver-
sus 11.76% before 24 hours).
Together with the presence of organ failure, this factor
proves to be one of the most important of the MPI score.
MORTALITY AND SPREAD OF PERITONITIS
Regardless of the number of perforations, the operative
finding of diffuse peritonitis is described as very fre-
quent in Literature 12 (e.g. Chalya 26: 92.3% of
patients); in our case it made up the totality of the
patients and is generally related to a late hospital pre-
sentation. 
Some Authors 36-38 identified the extension of peri-
tonitis as a prognostic factor too.
This underlines again the importance of early surgical
management in these patients.
MORTALITY AND TYPE OF ABDOMINAL FLUID
Likewise what other Authors described 23, 24, in our
experience prognosis was worse in presence of fecal con-
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tamination (ileal or colic) compared to purulent cont-
amination of the peritoneal cavity.
MORTALITY AND MPI
In our evaluation, we didn’t report any death below MPI
values of 20 or lower, while we found that an MPI val-
ue higher than 30 was related to a mortality rate of 36%
(versus 3.45%).
These results confirm the reliability of MPI as a prog-
nostic tool 13-22. 
Conclusions
An accurate epidemiological evaluation of this disease is
actually impossible due to the lack of data, secondary to
the several difficulties in carrying out epidemiological
and microbiological analysis in the Developing
Countries, of which this infection is typical.
Hence, the need of more detailed statistical studies, spon-
sored by international organisms and supported by lab-
oratory examinations, in order to better define the real
impact of this disease.
We noticed a seasonal trend of this pathology, related to
the rainy season.
This indirectly underlines even the lack of good sanita-
tion and clean water facilities available for these popu-
lations.
The majority of patients are young men (with a further
impact on local economies) and the main symptoms
described are fever and the typical signs of intestinal
obstruction, with a shorter period between the onset of
symptoms and the intestinal perforation, suggesting a
more aggressive disease.
This aspect should deserve further investigations, in order
to better understand its eventual causes.
Laboratory and microbiological investigations are usual-
ly poorly helpful in this setting: this implies the lack of
knowledge on antibiotic-resistance patterns too in these
areas.
Widal test is unreliable for the evaluation of these
patients; HIV test, which should be performed for every
surgical patient, is nevertheless still a goal to be reached
in many surgical wards.
On the other hand, abdominal XR and US represent a
strong diagnostic support for therapeutic decision-mak-
ing.
Moreover, both these methods are available, affordable
and appropriate for these settings.
Preoperative resuscitation and antibiotic therapy are cru-
cial for therapeutic management of these patients.
Alas, the absence of safe anesthesiological procedures,
postoperative monitoring and intensive care units has a
negative impact on the outcome of the patients. 
Primary repair should be considered the technique of
first choice for single perforations, resection with anas-
tomosis for multiple ones (especially when close to each
other), right emicolectomy for cecal involvement.
Ileostomy should be reserved for patients with severe and
prolonged peritoneal contamination. 
The role of laparostomy in these perforations should be
better assessed in the future.
The choice of the technique is however secondary to the
experience and skills of the surgeon, who is seldom a
specialist in these hospitals.
Postoperative complications are quite common: surgical
site infections and ‘burst abdomens’ are the most com-
mon ones, while enteric fistulae (secondary to re-perfo-
rations or to new ones) are the most severe ones.
Postoperative septic shock is usually related to a poor
prognosis.
Mortality in our centre (21.28%) was similar to the one
described in other African facilities, confirming its reduc-
tion trend during the last decade; however, this rate is
still too high, even in comparison with the rate of
Western Countries.
Important prognostic factors revealed to be time between
perforation and surgical operation and the presence of
organ failure at the admission: both of these aspects still
reflect a logistic deficiency. This consideration favours
‘open and see’ strategies over ‘wait and see’ ones, espe-
cially in African District Hospitals.
MPI showed to be a reliable prognostic tool in typhoid
perforations, easy to use and appropriate for low-income
settings; an MPI score of 30, in our study, was related
with a worse outcome.
Critical Aspects
Our study is a retrospective one and the number of cas-
es is too low to gain statistically significant results. 
Epidemiological studies in developing countries have
always been difficult due to incomplete and usually
rough data.
The selection of patients for the study was based upon
clinical and operative features, not on clear disease-def-
inition criteria, due to complete lack of microbiological
investigations.
The majority of patients is often lost at postoperative
follow-up in these settings, we couldn’t therefore collect
data on long-time morbidity.
Riassunto
Lo scopo di questo studio retrospettivo su pazienti ope-
rati per perforazione tifoidea è stato analizzarne l’epide-
miologia, la clinica e l’iter dianostico-terapeutico, i fat-
tori prognostici e la mortalità.
Abbiamo pertanto analizzato le cartelle cliniche di 47
pazienti, operati presso l’Ospedale di Matany da Gennaio
2010 ad Aprile 2016.
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Dal momento che gli esami microbiologici e istopatolo-
gici non erano disponibili, l’eziologia era presunta al tavo-
lo operatorio.
Abbiamo notato un picco di incidenza correlato con la
stagione delle piogge. 
La maggioranza dei pazienti erano giovani maschi (età
media 17.85 anni, 61.7% dei pazienti erano di sesso
maschile) e i principali sintomi riportati sono stati la
febbre e sintomi occlusivi, con un periodo minore tra
l’insorgenza della sintomatologia e la perforazione (entro
due settimane nel 74.47% dei casi).
La radiografia diretta dell’addome e l’ecografia si sono
dimostrati importanti strumenti diagnostici, riscontrando
note patologiche nella totalità dei casi.
La raffia (eseguita in 40 pazienti) è considerata la tec-
nica di prima scelta per le perforazioni singole, la rese-
zione intestinale (eseguita in 4 pazienti) per quelle mul-
tiple, l’emicolectomia destra in caso di interessamento
cecale e l’ileostomia nei casi caratterizzati da importante
contaminazione peritoneale.
Le complicanze postoperatorie sono state molto frequenti
(72.34% dei casi); in particolare, le infezioni della feri-
ta chirurgica hanno costituito quelle più comuni (veri-
ficandosi nel 40.42% dei pazienti), mentre le fistole ente-
riche sono state quelle più severe.
Il tasso di mortalità è risultato pari al 21.28%, in linea
con i tassi riportati in altri centri africani.
La precocità dell’intervento chirurgico e la presenza di
insufficienza organica al ricovero hanno costituito impor-
tanti fattori prognostici.
Un punteggio MPI >30 era correlato con una prognosi
peggiore (36% vs 3.45%).
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